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others by the action of sodium hydrate in aqueous solu¬ 
tion, are a striking illustration of the mobile equilibrium 
of the typical CO group, and of the ease with which its 
migration is determined. That changes of structure take 
place in aqueous solution is evidenced by the phenomena 
of rotation, and the influence of hydrolytic agents points 
to a very direct connection with changes of “ionic” 
equilibrium. A grouping of these relationships, with a not 
too positive conclusion as to their significance, would 
have added a suggestive section. 

From constitution the author proceeds to configuration, 
the section consisting in the main of Fischer’s well-known 
tables. In the next edition these may be accompanied 
with advantage by the mnemonic symbols recently pro¬ 
posed by Lobry de Bruyn ( Chem. Zeitung , 1895, No. 75), 
or by some similar pictorial concession to the limitations 
of the average memory. In the nomenclature of the 
group, there is the usual struggle between systematic and 
trivial terms. There is some ambiguity created in the 
numerical basis of the terminology, as between the 
number of C atoms in the molecule of a simple carbo¬ 
hydrate, and the number of such simple units in the 
condensed molecule of a “ polysaccharide.” Thus the 
term “triose” designates a glycerose of the dimensions 
C 3 , and the sugars of dimensions 3Q. The author 
evidently avoids innovations in this direction, and it is 
not for us to step in where the leaders fear to tread. In 
the following sections, dealing with the experimental 
methods of general significance, whereby the relation¬ 
ships of constitution and configuration have been eluci¬ 
dated, the treatment of the subject is of the briefest. 
The sections which suffer most under the severe dis¬ 
cipline of brevity are those devoted to “ the formation 
of the carbohydrates in nature,” and to “ fermentation.” 
The former is chiefly devoted to the recent work of 
Brown and Morris, and the latter to Fischer’s observ¬ 
ations on the relationship of fermentation to configura¬ 
tion. It is evident that much matter of the greatest 
interest to physiologists is left unnoticed. We can only 
regard the omission as expressing the author’s judgment 
that this province still refuses to yield to the positive 
methods of a systematic handbook. From this con¬ 
densed review of the generalities of the subject, we are 
taken at once to the description of the individual com¬ 
pounds in systematic order : glucoses, saccharoses, and 
polysaccharides. It would be gratuitous to say anything 
in commendation of these sections. They constitute a 
condensed reproduction in strictly systematic order 
of the very prolific researches of the last few years, 
and the labour which they represent on the part 
of the author will be fully appreciated by specialists. 
Anything which might be said in depreciation of 
these sections could only be translated into the com¬ 
mon-place that no one can be a general specialist ; 
and in the chemistry of the carbohydrates the special¬ 
ising process has passed into the second degree, as 
witness the literature of the sugars, of starch, of cellulose. 
The consequent difficulty of subordinating the parts of 
so wide a subject to the main plan has been effectually 
overcome in the work before us. The remainder of the 
work is devoted in order to the alcohols, to derivatives of 
the cyclic hexamethylene, and lastly to the complex 
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groups of acids which stand in relationships of the first 
or more remote degrees to the carbohydrates. 

The work, therefore, satisfactorily exhausts the recent 
history of the subject in its systematic relations ; on the 
other hand, to those who have the fear that the objectives 
of the science in this fertile field of research are being 
rapidly exhausted, we may speak a word of comfort in 
the reflection Pappetit crolt en mangeant. It is evident 
that, although the writer limited himself to the plan of a 
somewhat “high and dry” dictionary article, and in 
enlarging his text to confer upon the article the standing 
of an independent monograph, keeps well within the 
limits of history, the subject-matter is continually break¬ 
ing bounds and revealing by implication the remarkable 
further developments which it promises on every hand. 
The natural history of the carbon compounds remains to 
be written. There is abundant evidence in the recent 
history of the chemistry of the carbohydrates that this 
new objective of the science is taking positive shape. 
These compounds constituting in a prominent degree 
the arena for the primary processes of natural organic 
synthesis, it is in the order of things that the fundamental 
relationships of these compounds should be first eluci¬ 
dated as the necessary basis of plant physiology. It 
would take us much beyond the obvious limits of the 
matter in hand to attempt a discussion of the many 
broad physiological issues directly raised by the results 
of the last seven years’ investigations. We would suggest 
that the author’s next volume should treat this side of the 
subject specially and adequately. We should also suggest 
an historical preamble and a brief survey of the chief 
developments marking the period. With these slight 
qualifications, we heartily commend the book to all 
students of natural science. 


OUR BOOK SHELF. 

Practical Inorganic Chemistry. By Dr. G. S. Turpin, 
M.A. Pp. 158. (London : Macmillan and Co., 1895.) 
It is gratifying to all who are. interested in scientific 
education to know that instruction in elementary science 
in this country is steadily improving, both in methods 
of teaching and in the subjects taught. In the spring 
of this year, a new scheme of work for organised science 
schools was issued by the Department of Science and 
Art. These schools include all the best carried on in 
connection with the Department, and for some time a 
definite scheme of study, extending over three years, has 
been followed in them. What the Department did re¬ 
cently was to issue a remodelled scheme for such schools, 
embodying several commendable features. Elementary 
practical physics was introduced as an obligatory subject, 
and a course of real chemistry was substituted for the 
drill of test-tubing, which had gone under the name 
of practical chemistry for so long. Dr. Turpin’s book 
has been designed to meet the improved requirements ; 
and, as it has had a reasonable basis for its construction, 
it possesses many good qualities. The course of work 
described begins with weighing, measuring, the deter¬ 
mination of relative density, and other elementary physical 
principles ; then follows a chapter on mixtures and com¬ 
pounds, and another on the setting-up of apparatus. 
After this fundamental knowledge has been experimentally 
studied, the constitution of the air is investigated, and 
then the most important gases, and common chemical 
compounds, form the subjects of the student’s work for 
the remainder of the course. We cannot speak too highly 
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of the introduction of such a course of work as is herein 
described. It encourages thought, creates interest in 
chemistry, and furnishes the kind of knowledge most 
likely to prove of advantage in after years. Not only in 
organised science schools, but in every school where 
chemistry is taught, the course described in this book 
could be profitably introduced. 

Observadones de precision con el Sex/ante. For el Conde 
de Canete del Pinar, Cdpitan de Fragata Retirado. 
Pp. 1S0. (Madrid : Ricardo Alvarez, 1895.) 

A DESCRIPTION of the sextant and the uses to which it 
can be applied is here given in seven chapters, of which 
the first describes the instrument, and shows how it 
may be corrected. Following, we have four chapters on 
different means of the determination of latitude by means 
of stars, showing the methods trigonometrically, and also 
giving examples. The accuracy of observations taken 
by the sextant is graphically shown by two tables, giving 
the latitude obtained on several successive days. Lastly, 
we have a description of the means by which time is 
determined, and also how the longitude is obtained by 
means of the moon and stars. Throughout the book 
there are numerous examples, and no pains have been 
spared to make it useful. 

First Stage Mechanics. By F. Rosenberg, M.A. Pp. 

296. (London : W. B. Clive, 1895.) 

This book has been made to fit the requirements of the 
elementary stage of theoretical mechanics of solids, as 
laid down in the syllabus of the Department of Science 
and Art. It is the first volume of a new series of Depart¬ 
mental text-books, and it possesses all the characteristics 
of the literature of the University Correspondence 
College Press ; by which remark we mean that the text 
is concise, the examples numerous, and the comparative 
importance of the sections is indicated by the thickness 
of the type in which they are printed. What more does 
a student require, who is learning theoretical mechanics 
for examinational purposes ? 

The Story of the Solar System. By George F. Chambers, 
F.R.A.S. Pp. 202. (London : George Newnes, 
Limited, 1895.) 

We are glad to be able to state that the twenty-eight 
illustrations in this book are better than those in the 
companion volume on the “ Stars,” by the same author. 
Mr. Chambers has contrived to compress an immense 
amount of information within a small compass, and his 
descriptions possess the double quality of simplicity and 
attractiveness. We do not know of a book in which so 
much is told about the solar system within such narrow 
limits. 

British Guiana and its Resources. By the author of 
“Sardinia and its Resources.” Pp. 104. (London: 
George Philip and Son, 1895.) 

The question of frontier between British Guiana and 
Venezuela is now so much to the front, that a large public 
will be interested in this description of the history, 
features, and resources of the region in which the de¬ 
batable land lies. The book will be found valuable not 
only on this account, but because it is full of information 
useful to visitors to British Guiana. Travellers of all 
tastes and inclinations will find that the country offers 
many attractions, and is as wide a field for observation 
and collection as could be desired. 

Mammals of Land and Sea. By Mrs. Arthur Bell (N. 
D’Anvers). Pp. xii + 191. (London : George Philip 
and Son, 1896.) 

ALTHOUGH this volume will assist its readers to know 
the general characteristics of members of the mammalian 
family, it possesses no novel features, and the illustrations 
belong to a past age. Some readers may find the book 
interesting, but few will pronounce it attractive. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

A New Method of Measuring Temperature. 

The recent publication of papers dealing principally with 
thermometry, by Mr. Griffiths, and by the Kew Standardising 
Bureau, has suggested to me that the publication of a new 
thermometric method which I have used for some years may be 
of use. 

Briefly, in this method two thermo-junctions are used ; one is 
placed, protected or not, as circumstances dictate, in the substance 
of which the temperature is to be measured, the other in the 
bulb of an air or nitrogen thermometer. This junction is 
blackened, and may or may not be protected, but should be in 
the same state as the other. The bulb of the air thermometer 
may or may not be silvered or platinised. Within the bulb of 
the air thermometer is placed a coil of platinum wire, in series 
with this being a carbon resistance and a storage battery. The 
bulb of the thermometer is protected by a layer of slag-wool, or, 
if this cannot be obtained, of asbestos ; or a sheath of polished 
metal may be used. In the thermo-electric circuit a low 
resistance galvanometer is placed. I prefer to use a d’Arsonval. 

The modus operandi is as follows. The free thermo-junction 
is placed in the substance whose temperature is to be measured. 
The galvanometer is immediately deflected. The circuit of the 
platinum heating coil is then closed, and the carbon resistance 
screwed down till the galvanometer needle comes back to zero, 
or until making and breaking the thermo-electric circuit pro¬ 
duced no movement of the needle. When this is the case the 
temperature of the air or nitrogen in the bulb will evidently be 
the same as that of the substance to be measured, and can be 
directly read off in any of the usual ways on the thermometer. I 
prefer myself to use the constant volume method. 

It is necessary, of course, that the thermo-junctions be both in 
the same physical state. This is generally secured with 
sufficient accuracy by cutting the wire from the middle of a much 
larger piece which has been well annealed. In connection with 
other work I have found that two samples of metal, chemically 
identical but having different rigidities and thermo-electric 
powers, may always be brought to identical states by heating 
for a time at white heat in vacuo, first introducing, if necessary, 
oxygen or hydrogen to decompose any hydride or oxide com¬ 
bined with the metal. I have never found it necessary to do 
this in making thermo-junctions, but its use is recommended to 
experimenters who are studying the physical properties ot 
metals. 

The advantages of this method are as follows : 

(1) No assumption is made in regard to any law of variation 
of thermo-electric effect with temperature. 

(2) No assumption is made with respect to variation of voltage 
of standard cell in relation to temperature. The error due to 
the fact that the saturation of the sulphate solution of the stan¬ 
dard cell always lags behind the temperature, and that due to 
the fact that the temperature is never known exactly, are thus 
done aw-ay with. 

(3) No assumption in regard to temperature or temperature 
coefficient of wires is made. 

(4) Both junctions being maintained at the same temperature 
for approximately the same length of time, and under the same 
conditions, the likelihood of changes in physical state, produced 
by one wire being annealed more than the other, is reduced to 
a minimum. 

(5) The temperature is read directly by a nitrogen thermo 
meter, and no intermediate standards need be used. 

(6) No complicated apparatus is needed, the only instrument 
used being the galvanometer, and that only as an indicator. The 
only standard used is the kathetometer for measuring the height 
of the mercury column. 

The only assumption made is that the air in the bulb is at a 
uniform temperature throughout. This assumption is justified, 
however, by experiment. In 1890 Mr. A. E. Kennlly and the 
writer made a number of experiments to determine the tempera¬ 
ture coefficient of the electrical resistance of copper wire. In 
these experiments the wire was wound in two coaxial coils in 
the bulb of an air thermometer, the idea being that there would 
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